Background: Being a caregiver for a spouse with Alzheimer's disease is associated with increased risk for cardiovascular illness, particularly for males. This study examined the effects of caregiver gender and severity of the spouse's dementia on sleep, coagulation, and inflammation in the caregiver.
a b s t r a c t Background: Being a caregiver for a spouse with Alzheimer's disease is associated with increased risk for cardiovascular illness, particularly for males. This study examined the effects of caregiver gender and severity of the spouse's dementia on sleep, coagulation, and inflammation in the caregiver.
Methods: Eighty-one male and female spousal caregivers and 41 non-caregivers participated (mean age of all participants 70.2 years). Full-night polysomnography (PSG) was recorded in each participants home. Severity of the Alzheimer's disease patient's dementia was determined by the Clinical Dementia Rating (CDR) scale. The Role Overload scale was completed as an assessment of caregiving stress. Blood was drawn to assess circulating levels of D-dimer and Interleukin-6 (IL-6).
Results: Male caregivers who were caring for a spouse with moderate to severe dementia spent significantly more time awake after sleep onset than female caregivers caring for spouses with moderate to severe dementia (p = .011), who spent a similar amount of time awake after sleep onset to caregivers of low dementia spouses and to non-caregivers. Similarly, male caregivers caring for spouses with worse dementia had significantly higher circulating levels of D-dimer (p = .034) than females caring for spouses with worse dementia. In multiple regression analysis (adjusted R 2 = .270, p < .001), elevated D-dimer levels were predicted by a combination of the CDR rating of the patient (p = .047) as well as greater time awake after sleep onset (p = .046). Discussion: The findings suggest that males caring for spouses with more severe dementia experience more disturbed sleep and have greater coagulation, the latter being associated with the disturbed sleep. These findings may provide insight into why male caregivers of spouses with Alzheimer's disease are at increased risk for illness, particularly cardiovascular disease.
Ó 2008 Elsevier Inc. All rights reserved.
Introduction
Alzheimer's disease afflicts more than 5 million Americans, with the majority of patients living in private homes where families perform the primary caregiving role (Alzheimer's Association, 2008) . Approximately half of all caregivers are spouses, and being a spousal caregiver confers significant risk for physical illnesses and increases the risk for caregiver death (Alzheimer's Association, 2008; Schulz and Beach, 1999; Vitaliano et al., 2002) .
Prior studies of male spousal caregivers of patients with Alzheimer's disease, who comprise approximately one-third of Alzheimer's disease spousal caregivers, suggest that as a result of caregiving, males experience greater risk for cardiovascular diseases than female caregivers and non-caregiving males, as well as greater adverse immunological changes (Scanlan et al., 1998; Vitaliano et al., 1995 Vitaliano et al., , 2002 . For male caregivers, the frequency of their spouse's behavioral dysfunction predicts their number of physical symptoms, as well as their overall perceptions of stressfulness associated with caregiving (Shanks-McElroy and Strobino, 2001) .
For spousal dementia caregivers, disturbed sleep is common place, with approximately two-thirds experiencing some form of sleep disturbance (McCurry et al., 2007; Rowe et al., 2008) . Possible causes for the development and maintenance of sleep disturbances in caregivers include the chronic stress of caregiving, caregiver medical morbidity, and irregular caregiver sleep/wake routines in part due to nocturnal behavior of the spouses (McCurry et al., 2007 (McCurry et al., , 2006 . Predictors of degree of disturbed sleep in spousal caregivers include the spouse's severity of dementia and the caregivers sense of caregiving burden (Creese et al., 2008; McKibbin et al., 2005) .
